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(54) Front body structure for vehicle 

(57) A front body structure for a vehicle has a pair 
of front side frames (1 ) of a boxed-type which extend in 
a lengthwise direction from the front to the back ol the 
vehicle at opposite sides of the front body. The front side 
frame (1) has a closed rectangular cross section which 



has an approximately constant height over the length 
and has a height-to-widlh ratio gradually decreasing to- 
ward a ratio of 1 (one) as the front frame (1 ) comes clos- 
er to the forward end (2) thereof, i.e. the width of the 
front side frame (1) increases as the front frame (1) 
comes closer towards the front end of the vehicle. 
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Description 

The invention relates to a body structure for vehi- 
cles, and. more particularly, to a vehicle body structure 
having a frame. 

Typically, in a known vehicle body structure, a front 
frame is constructed as a boxed channel as described, 
for example, in Japanese Unexamined Patent Publica- 
tion No. 8-324454. This front frame is constructed of a 
pair of flanged U-channel members with their flanges 
welded together. The front frame has a front crumple 
zone formed with transverse beads arranged in a 
lengthwise direction from the front to the back of the 
frame which Is programmed to collapse and absorb the 
energy of an impact in the event of a frontal collision. 

In general, in the event where an external impact 
acts on a frame at the front end or the rear end in the 
lengthwise direction, the frame starts to collapse initially 
with an Impact which is not so great and absorbs the 
energy of the impact to ease the passenger's feeling of 
an impact and then continuously and regularly collapses 
without bending to absorb the significantly strong ener- 
gy of the impact before It reaches the passengers. In 
order for the frame to continuously and regularly col- 
lapse, if having a rectangular cross-section, the frame 
is typically programmed such that all four walls collapse 
bellows-fashion at regular pitches peculiar thereto in the 
lengthwise direction and each adjacent walls are de- 
formable in different shapes, namely concave and con- 
vex, as viewed in a same cross-sectional plane. 

A conventional type of front frame, to which a front 
bumper Is attached, Is formed with a variety of beads so 
as to collapse in a programmed fashion in the event 
where an impact acts on the frame through the bumper 
upon an occurrence of a frontal collision. As is described 
in. for example, Japanese Unexamined Patent Publica- 
tions Nos. 61-287871, 5-305877 and Japanese Unex- 
amined Utility Model Publication No. 2-24777, a frame 
has a variety of beads arranged in parallel in the length- 
wise direction programmed to cause lengthwise col- 
lapse of the frame with maintaining a relatively large 
yield strength. Further, as is described in, for example, 
Japanese Unexamined Patent Publication No. 
4-231268, a frame is constructed of a boxed channel 
member, each adjacent wall being formed with different 
beads, such as concave and convex, as viewed in a 
same cross-sectional plane. This type of front frame col- 
lapses initially at the beads in the event of a frontal col- 
lision so as to control and lower an initial maximum yield 
strength. In addition, as is described in, for example, 
Japanese Unexamined Patent Publication No. 
8-324454, a frame is formed with beads contributory to 
maintaining a relatively large yield strength during a col- 
lapse and beads contributory to lowering the initial max- 
imum yield strength. 

In order to provide a rigid structural foundation 
against frontal collision for a vehicle body and to provide 
a solid anchorage for an engine and a suspension sys- 
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tem. it is desirable for a front frame having high cross- 
sectional stiffness to have a rectangular cross -sect ion. 
as described in, for example. U.S. Patent No. 3.91 2,295. 
A box-shaped front frame of some sort constructed of a 

5 pair of flanged U-channel members with their flanges 
welded together, the frame has a rectangular cross sec- 
tion uniform almost over the entire length and the flang- 
es are transversely off in the lengthwise direction, as de- 
scribed in, for example, U.S. Patent No. 4,133,549. The 

10 prior art front frame is typically provided with end flanges 
bent laterally to which a front bumper is secured. 

Vehicle body is possibly hit on impact In various di- 
rections, for example in a lengthwise direction from front 
or from behind in the event of a frontal or a rear-end 

IS collision, respectively, in a slantwise direction from front 
or from behind in the event of what is called an offset 
collision, and in a transverse direction in the event of a 
lateral collision. In the case where the front body Is con- 
structed of a front frame, the front frame should be rigid 

20 against impacts acting thereon in different directions. 
The front frame, however, has somewhat conflict de- 
mands for stiffness at different lengthwise areas thereof. 
For example, because of a solid anchorage for a sus- 
pension system, the front frame at Its rear area must be 

2S stiff against bend due to external force vertically acting 
thereon through the suspension system and Is accord- 
ingly essential to have high cross-sectional stiffness, in 
particular, in the transverse direction. On the other hand, 
the front frame at Its front area must withstand a collision 

30 impact acting thereof in various directions. However, if 
the front frame at its front area causes bending defor- 
mation due to a frontal offset collision, it is hard for the 
front frame at its front area to absortD the energy of a 
frontal collision impact through contract or collapse at 

35 the beads. Accordingly, the front frame at its front area 
is essential to have high cross-sectional stiffness, In par- 
ticular, in the vertical direction. 

As was previously described, impacts acting on the 
front bumper during a frontal collision is not always di- 

40 rected in parallel to the front frame. The front bumper 
secured to the front frame Is bent at either one end first 
by such a slantwise Impact in the initial stage of a colli- 
sion and deflects the impact toward the end of the front 
frame with an effect of blocking transmission of the im- 

45 pact to the front frame. Consequently, even though the 
front frame has a variety of beads, it can not only crash 
as programmed but perform functions such as lowering 
an initial impact and absorbing the energy of an impact 
In the event of a collision. 

so Further, if increasing the cross-sectional area of the 
front frame to provide a large cross-sectional stiffness, 
an increase in weight of the vehicle body is produced, 
which is always against a demand for a lightweight body. 
The Invention seeks to provide a front body struc- 

55 ture meeting conflicting demands for stiffness of a front 
frame at its front area which receives an Impact upon 
an occurrence of a collision and its rear area which sol- 
idly anchors a suspension system. 
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The above aim is achieved by providing a front body 
structure having a boxed-type of front frame extending 
in a lengthwise direction from the front to the back of the 
vehicle at each side of a front body of the vehicle. 

According to an embodiment of the invention, the s 
front frame has a closed rectangular cross section hav- 
ing a height-lo-width ratio (H/W) decreasing toward one 
{H/\N = 1 ) as the front frame comes closer to the forward 
end thereof. The front frame has a height substantially 
constant from the rear end to the fonward end thereof 10 
and a width increasing as the front frame comes closer 
toward the forward end. The front frame may have a 
kick-down section at rear part thereof which is reinforced 
by a gusset. 

A preferred frame has impact absorbing front 
means disposed near the front end tor relieving a longi- 
tudinal external impact applied to a front end of the front 
body and rear reinforcing means disposed In rear part 
of the front frame for preventing bending of the front 
frame due lo a longitudinal external impact. The impact 
absorbing front means comprises a continuous bead 
surrounding entire wall sections of the front frame and 
a ridge-shaped bead formed in one of each adjacent 
wall sections and a groove-shaped bead formed in an- 
other of the adjacent wall sections. 2S 

According to another embodiment of the invention, 
the front frame is provided with rigid reinforcement 
means for mounting a front bumper to the front frame. 
The rigid reinforcement means is disposed within and 
secured to the front frame at the front part before the so 
impact absorbing front means such as a continuous 
bead comprising a ridge-shaped bead formed in one of 
each adjacent the wall sections and a groove-shaped 
bead formed in another of each adjacent wall sections. 
Since the front bumper is mounted to the front frame 3S 
through the rigid reinforcement means, the energy of an 
impact applied to the front bumper is transmitted directly 
and securely to the impact absorbing front means 
through the rigid reinforcement means in the event 
where the vehicle is hit in the lengthwise direction or 40 
even in a slantwise direction upon an occurrence of an 
offset collision. This front body structure yields a de- 
crease in maximum withstanding impact force of the 
front frame against an Initial collision. 

The front frame may have another bead means pro- 4S 
vided in at least one of the vertical wall sections behind 
the first bead means and between upper and lower mar- 
gins of the vertical wall section of the front frame for pro- 
viding an increase in average withstanding impact force 
against a collapse. The second bead means comprises 50 
a plurality of beads or alternations of a ridge-shaped 
bead and a groove-shaped bead arranged at specified 
crushing pitches In the lengthwise direction. Each bead 
is comprised of a rIdge-shaped bead formed in one of 
the vertical wall sections and a groove-shaped bead ss 
formed in another one of the vertical wall sections. The 
vertical height of each nnargin Is approxinr^ately equal to 
a half of the specified crushing pitch. 
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With the front body structure of the invention, even 
in the event of an offset collision where the energy of an 
impact is applied to the front body in a slantwise direc- 
tion, while the front frame is easily and securely col- 
lapsed at its front end section by the energy of the im- 
pact, it bears external force applied to its rear end sec- 
tion by a suspension system solidly anchored lo the front 
frame at the rear end section. In this way, the front body 
structure satisfies conflict demands for stiffness of the 
front frame. Further the front side frame with the contin- 
uous bead securely collapses at the continuous bead 
when It is given a longitudinal external impact. That is, 
the front frame ensures a decrease in maximum with- 
standing impact force against an initial collapse. The 
front frame with the rear part reinforced by a gusset is 
prevented from being bent at the rear part, so as to bear 
an external impact acting thereon in the lengthwise di- 
rection, as a result of which the front frame securely 
cause a collapse in the lengthwise direction. 

The invention will now be described further, by way 
of example, with reference to the accompanying draw- 
ings, in which the same or similar members are denoted 
by the same reference numerals and in which: 

Figure 1 is a schematic plan view of a front body 
structure In accordance with an embodiment of the 
invention; 

Figure 2 is an enlarged plan view of a front side 

frame of the front body structure; 

Figure 3 is a front view of a cross section taken 

along line A - A of Figure 2; 

Figure 4 is a front view of a cross section taken 

along line B - B of Figure 2; 

Figure 5 is an enlarged view of part of the front body 

structure as viewed along line C - C of Figure 1 ; 

Figure 6 is a perspective view of front part of the 

front side frame; 

Figure 7 is a cross-sectional view of the part of the 
front body structure taken along line D - D of Figure 

5; 

Figure 8 Is a perspective view of a front body struc- 
ture in accordance with another embodiment of the 
invention; 

Figure 9 is a perspective view of a front side frame 
of the front body structure shown in Figure 8; 
Figure 1 0 is a cross-sectional view of Figure 9 taken 
along line E - E; 

Figure 11 is a cross-sectional view of Figure 9 taken 
ak)ng line F - F; 

Figure 12 is an illustration showing deformation of 
the front side frame; 

Figure 1 3 is a cross-sectional view of Figure 1 2 tak- 
en along line G - G; 

Figure 1 4 is an illustration showing further deforma- 
tion of the front side frame; 
Figure 1 5 is a cross-sectional view of Figure 1 4 tak- 
en along tine H - H; 

Figure 16 is a cross-sectional view of Figure 14 tak- 
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en along line I - I; 

Figure 1 7 is a cross-sectional view of Figure 1 4 tak- 
en along line J - J; 

Figure 18 is a perspective view ot a variation of the 
front side frame of the front body structure shown 
in Figure 8; 

Figure 1 9 is a perspective view of another variation 
of the front side frame of the front body structure 
shown in Figure 8; 

Figure 20 Is an illustration showing an effect of ihe 
width of a first bead on the initial maximum with- 
standing impact; 

Figure 21 is a cross-sectional view of a variation of 
the first bead; 

Figure 22 is a graph of the relationship of an exter- 
nal impact against a front frame relative to a col- 
lapse; 

Figure 23 Is a front view of a structure tor securing 
a front bumper to a front frame; 
Figure 24 is a lop view of Figure 23. in which the 
top of the front frame is removed; 
Figure 25 is a side view of Figure 23; 
Figure 26 is a perspective view of a front body struc- 
ture in accordance with another embodiment of the 
Invention; 

Figure 27 is a top view of a variation of the structure 
for securing a front bumper to a front frame, in which 
the top of the front frame is removed; and 
Figure 28 is a perspective view of a front side frame 
of a front body structure in accordance with another 
embodiment of the Invention. 

Referring to the drawings in detail and, in particular, 
to Figure 1 showing a front body structure in accordance 
with an embodiment of the invention, the front body has 
a pair of front side frames 1 transversely separated as 
a front frame member each of which is provided with a 
crushable box 2 attached to the front end thereof. The 
front side frames 1 at their front parts are connected by 
a cross member 3. The front body includes an upper 
shroud 4 transversely extending above the cross mem- 
ber 4 and a dash panel 5 attached to and transversely 
crossing over the front side frames 1 . A space defined 
in front of the dash panel 5 between and by the front 
side frames 1 is an engine compartment 6 and a space 
behind the dash panel 5 between and by the front side 
frames 1 Is a passenger compartment 7. The vehicle 
body at each front side is provided with a wheel housing 
8 and a suspension tower 9 anchored by a suspension 
cross member (which will be described later) which is 
secured to the front side frame 1 . A front wheel is sup- 
ported by the suspensbn tower 9 and covered by the 
wheel housing 8. A torque box 1 1 nr^ade of a panel menn- 
ber in a cylindrical fashion is disposed between and se- 
cured to the front side frame 1 and a side sill 10 on each 
side of the passenger compartment 7 and is laid to over- 
lap the side sill at the outer end portion thereof. The 
torque box 11 thus constructed serves as a reinforce- 



ment for providing an increase in withstanding rocking 
motion of the front side frame about an transversal axis 
at the rear frame part 17 of the front side frame 1. The 
front body is provided with a tunnel 12 under a floor of 

5 the passenger compartment 7 and a front bumper 13. 
As shown in detail in Figures 2 through 4, each front 
side frame 1 is of a boxed channel type which has a 
closed rectangular cross section and is constructed of 
a pair of, or inner and outer, flanged U-channel Inner 

10 and outer members 1 5 and 1 6 with their flanges welded 
together. Each flanged U-channel member 15. 16 is 
pressed from a steel plate. The front side frame 1 is dif- 
fered In cross section between a rear half frame part 17 
by which a suspension 9a Is supported and a front half 

75 frame part 18. Specifically, the rear half frame part 17 is 
shaped to have a rectangular cross section which has 
a vertical height longer than a transverse width, and the 
front half frame part 1 8 is shaped to have a cross section 
gradually varying from a rectangle nearly to a square 

20 toward the forward end of the vehicle body. In other 
words, the height-to-width ratio HA/V of the cross section 
approaches 1 (one) as the cross section comes closer 
to the forward end of the vehicle body. In more detail, 
the cross section of the front side frame 1 at the forward 

25 extremity of tho roar frame part 17 shown in Figure 4 
has a transverse width W of, for example, 3cm and a 
vertical height H of. for example, 6cm, i.e. a height-to- 
width ratio H/W of 2, and the cross section of the front 
side frame 1 near the forward extremity of the front 

30 frame part 1 8 shown in Figure 3 has a transverse width 
W of. for example. 5cm and a vertical height H of. for 
example, 6cm, i.e. a height-to-width ratio H/W of 1 .2. In 
this instance, the front side frame 1 has the vertical 
height H approximately equal over the front and rear 

3S frame parts 1 8 and 1 7 and the transverse width W grad- 
ually increasing laterally outward as it comes closer to 
the forward end of the vehicle body. Accordingly, as 
seen in Figure 1 . the more the front side frame 1 comes 
closer to the forward end of the vehicle body, the more 

40 it juts laterally out. 

Jointed flange lines change their crosswise posi- 
tions in the lengthwise direction. Specifically, upper 
flanges 15a and 16a of the Inner and outer U-channel 
members 15 and 16 extend straight between the front 

45 end and the forward extremity ot the rear frame part 1 7, 
and under flanges 15b and 16b of the inner and outer 
U-channel members 1 5 and 16 are gradually off outward 
between the front end and the forward extremity of the 
rear frame part 17 as they come closer to the forward 

so end of the vehicle body. 

Front side frame 1 constructed as above provides, 
on one hand, an increase in withstanding rocking motion 
of the rear frame part 1 7 about an transvorsalaxis which 
Is caused by an impact transmitted through the suspen- 
ds sion 9a. On the other hand, It is hard to bend but easy 
to collapse or buckle upon an occurrence of a frontal 
collision or a frontal off-set collision, absorbing the en- 
. ergy of an impact of the collision. In addition, the front 
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sidelrame 1 has an optimised cross section al each Ion- 
giludinal points, which is desirable to lighten the front 
side frame 1 Further, the front side frame 1 changes the 
position of the centre of gravity as the cross section 
changes in shape. 

Referring to Figures 2 and 5. the front side frame 1 
is bent upward from one side of the dash panel 5 on the 
passenger compartment 7 to another side of the dash 
panel 5 on the engine compartment 6. A gusset 20 is 
welded, or otherwise secured, to the rear frame part 1 7 
and laid to overlap with a kick-down section 1 9 of the 
front side frame 1 . A suspension cross member 9b at its 
ends 9c is bolted, or otherwise secured, to the gusset 
20 and the front side frame 1 and supports the suspen- 
sion 9a. Vertical external force transmitted through the 
suspension 9a is received by part of the front side frame 
1 where the gusset 20 is incorporated. The front side 
frame 1 incorporating the gusset 20 provides a further 
Increase in withstanding rocking motion of the rear 
frame part 17 about an transversal axis which is caused 
by vertical external force acting thereon and prevents a 
decline in stiffness against bending thereof due to the 
rear frame part 17 having a vertically rectangular cross 
section. A part shown by a label 4a in Figure 5 is a ra- 
diator hold by the upper shroud 4. 

Referring to Figures 5 through 7. a front half 18 of 
the front side frame 1 is formed with a first continuous 
bead 21 and second beads 22 as impact absorbing 
means which are arranged in a specified extent of the 
front frame part 18 thereof. Specifically, the front side 
frame 1 has the first continuous bead 21 disposed in 
close proximity to the front end thereof and a plurality of 
second beads 22 disposed after the first continuous 
bead 21. The first continuous bead 21 is comprised of 
mating halves, namely a ridge-shaped bead 21a formed 
in the entire wall sections of the U-channel outer mem- 
ber 15 and a groove-shaped bead 21 b formed in the en- 
tire wall sections of the U-channel outer member 1 6. The 
second beads 22 are comprised of alternations of a 
ridge-shaped bead 22a and a groove-shaped bead 22b 
formed in a vertical side wall section 15d, 16d of each 
U-channel member 15. 16 and each second bead 22 is 
comprised of mating halves, namely a ridge-shaped 
bead 22a in one U-channel member and a groove- 
shaped bead 22b in another U-channel member. As 
seen in Figure 5. the under flanges 15b and 16b at a 
position corresponding to every other bead 22 are 
formed with beads, each of which is comprised of mating 
halves, namely a ridge-shaped bead 15c in one under 
flange 15b and a groove-shaped bead 16c in another 
under flange 16b. This bead structure in bellows fashion 
is programmed to permit the front side frame 1 including 
the flanges 15a. 15b, 16a and 16b to securely and uni- 
formly collapse in the lengthwise direction with a col- 
lapse of the first contin uous bead 21 as a start and there- 
by to absorb the energy of an impact upon an occur- 
rence of a frontal collision. 

Crushable box 2, which is provided by press-form- 



ing a steel plate approximately bowl-fashion, collapses 
even with the energy of a light impact to absorb it upon 
an occurrence of a frontal collision before it reaches the 
front side frame 1 . 
5 While the first side frame 2 described above is pro- 
vided with both first and second beads 21 and 22. how- 
ever, it is not always necessary for the front side frame 
1 to have the first continuous bead 21, 

Figures 8 through 10 show a front body structure in 
^0 accordance with another embodiment of the invention 
which is suitable to attach a front bumper to a front side 
frame similar in structure to that shown in Figures 5 
through 7. As shown in Figure 8, a front side frame 1 
has a ctosed rectangular cross section and is construct- 
?5 ed of a pair of, or inner and outer, flanged U-channel 
members 15 and 16 with their flanges welded together. 
Each flanged U-channel member 1 5. 16 is pressed from 
a steel plate. The front side frame 1 is formed with first 
and second beads 21 and 22 in a specified extent there- 
20 of. Specifically, the front side frame 1 has the first con- 
tinuous bead 21 having a circular-arcuate cross section 
and disposed in close proximity to the front end thereof 
and a plurality of second beads 22 disposed after the 
first continuous bead 21. The first continuous bead 21 
25 is comprised of vertical convex beads 21 a formed in the 
vertical side wall section 15d and flanges 15a and 15b 
of the U-channel inner member 1 5 and vertical concave 
beads 21b formed in the vertical side wall section I6d 
and flanges 1 6a and 1 6b of the U-channel outer member 
50 16. However, the first continuous bead mean 21 of the 
U-channel inner member 15 includes horizontal con- 
cave beads 21b in upper and under wall sections 15f 
between the convex beads 21 a, and the first continuous 
bead 21 of the U<:hannel outer member 1 6 includes hor- 
55 izontal convex beads 21a in the upper and lower wall 
sections 16f between the concave beads 21b. 

Second beads 22 are comprised of alternations of 
a vertical ridge-shaped bead 22a and a vertical groove- 
shaped bead 22b fomned at a pitch 2P in a vertical side 
40 wall section 15d, 16dof each U-channel member 15. 16 
and each second V-shaped bead 22 is comprised of a 
vertical ridge-shaped bead 22a in one U-channel mem- 
ber and a vertical groove-shaped bead 22b in another 
U-channel member, arranged at a pitch P. The front side 
45 frame 1 is provided with front and rear reinforcement 
members 30 and 40 disposed separately from each oth- 
er before the first bead 21 in the Interior thereof. These 
reinforcement members 30 and 40 sen^e as a reinforce- 
ment for preventing the cross sectbn of the front side 
50 frame 1 from getting out of its shape upon an occurrence 
of a collision. 

As shown in Figures 9 through 11 , the second beads 
22 are in an area defined between upper and lower mar- 
gins 15e. The vertical height H of each margin 15e is 
55 approximately equal to a half of a crushing pitch P of the 
front side frame 1 . Crushing pitch P of a frame is a factor 
peculiar to the frame determined according to the shape 
of its cross section, the quality and thickness of a mate- 
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rial of the frame. For a detailed description of a repre- 
sentative example of such a "crushing pitch P." refer- 
ence may be had to pages 243 - 270, "DYNAMIC PRO- 
GRESSIVE BUCKLING OF CIRCULAR AND SQUARE 
TUBES". International Journal of Innpact Engineering 
Vol. 4. No. 4. published in United Kingdonn. 1986. The 
longitudinal position of the first continuous bead 21 is 
apart by a distance Lf (which is an integral multiple ot 
P/2) from the front end of the front half frame part 16. 
and the longitudinal position of the rear end of second 
bead 21 Is apart by a distance Lr (which is an integral 
multiple of P/2) from the rear end of the front half frame 
part 18. The first continuous bead 21 has a width L2 in 
the longitudinal direction sufficiently smaller than the 
crushing pitch P, and each bead has a depth Si or a 
height So substantially equal to the depth Si. 

This bead structure in bellows fashion is pro- 
grammed to permit the front side frame 1 to securely 
and uniformly collapse in the lengthwise direction with 
a collapse of the first continuous bead 21 as a start and 
thereby to absorb the energy of a longitudinal external 
impact. That is, in the event where a longitudinal exter- 
nal impact W is applied to the vehicle body due to a fron- 
tal collision as shown in Figure 10. the section of the 
front side frame 1 whore the first continuous bead 21 is 
provided collapses initially. Specifically, the concave 
bead 21b collapses inward, and the convex bead 21a 
collapses outward as shown in Figures 12 and 13. With 
a collapse of the first continuous bead 21 as a start, the 
section where the second beads 22 are provided col- 
lapses in the lengthwise direction. Specifically, as 
shown in Figures 14 through 17, the side wall sections 
1 5d and 1 6d and flanges 1 5a. 1 5b and 1 6a. 1 6b collapse 
outward at the ridge-shaped beads 22a and the upper 
and lower wall sections 15f and 16f, however, collapse 
inward at the ridge>shaped beads 22a. Contrary, the 
side wall sections 15d and 16d and flanges 15a, 15b 
and 16a, 16b collapse inward at the groove-shaped 
beads 22b and the upper and lower wall sections 1 5f 
and 16f, however, collapse outward at the groove- 
shaped beads 22a. 

Front side frame 1 may be of a boxed U-channel 
type consisting of a flanged U-channel member and a 
flat plate member welded to the flanges as shown in Fig- 
ure 18. Further, the front side frame 1 may be formed 
with a chamfered corner 29 between each adjacent wall 
sections and/or provided with a margin 1 5e of a distance 
L3 before the section where the second beads 22 are 
provided as shown in Figure 1 9. 

While the boxed channel type of frame is generally 
hard to collapse at corners, the front side frame 1 of a 
boxed type or a boxed-channel type having the first con- 
tinuous bead 21 surrounding ontiroly the wall sections 
is easily collapsible even at corners. This provides suf- 
ficiently low withstanding impact force against an initial 
collapse due to a longitudinal external impact. 

As shown in Figure 20, since the width L2 of each 
concave or convex bead 21a or 21b of the first continu- 



ous bead 21 is smaller in the lengthwise direction than 
the crushing pitch P of each secpnd bead 21 . a bead 
inclination angle ?1 of the bead 21a, 21b relative to the 
lengthwise direction is greater than a bead inclination 

s angle ?2 if a bead 21 a has a width equal to the crushing 
pitch P, as a result of which the front side frame 1 is more 
easily collapsible at the first continuous bead 21 due to 
a longitudinal external impact W. This also provides sig- 
nificant reduction in withstanding impact force against 

10 an initial collapse due to a longitudinal external impact. 
For this reason, it is desired to provide the front side 
frame 1 with the first continuous bead 21 having a width 
in the longitudinal direction as small as possible. 

First continuous bead 21 may be changed in shape 

IS to vary the withstanding impact force against an Initial 
collapse. For example, as shown in Figure 21 , when the 
U-channel member 15. 16 of which the front side frame 
1 is made has a uniform thickness, the front side frame 
1 can provide high maximum withstanding external im- 

20 pact force against an initial collapse by increasing the 
radius of curvature R of the first continuous bead 21 with 
an effect of lowering stress concentration at the first con- 
tinuous bead 21. or can provide low maximum with- 
standing external impact force against an initial collapse 

2S by decreasing the bead inclination angle ? of the first 
continuous bead 21 which causes a longitudinal com- 
ponent of external impact force acting on the first con- 
tinuous bead 21 in a direction perpendicular to the lon- 
gitudinal direction to become lower Further, because 

30 the first continuous bead 21 is comprised of alternations 
of the beads 21a and 21b which jut out from the wall 
sections in opposite directions and are the same in 
depth or height, while the front side frame 1 at the cor- 
ners generates compressive stress due to forming the 

35 concave beads 21b and tensile stress due to forming 
the convex bead 21a, however, these stress at each cor- 
ner are cancelled out each other Accordingly, the first 
continuous bead 21 is prevented from breaking at the 
comer due to tension and swelling at the comer due to 

40 compression during forming these beads 21a and 21 b, 
which is always desirable for a programmed collapse of 
the first continuous bead 21 as well as for sufficiently 
secured high average withstanding impact force against 
a collapse. 

45 Front side frame 1 with an area where the bellows 
type of second beads 22 comprised of alternations of a 
ridge-shaped bead 22a and a groove-shaped bead 22b 
at crushing pitches P are provided regularly and secure- 
ly collapses at the crushing pitches P in the lengthwise 

so direction in a programmed fashion with a collapse of the 
first continuous bead 21 as a start when it is given a 
longitudinal external impact and is prevented from bend- 
ing due to the longitudinal external impact. As a result, 
the front side frame 1 ensures higher average with- 

55 standing impact force against a collapse during collaps- 
ing and securely maintains higher withstanding impact 
force against a collapse. The second beads 21 are pro- 
vided within an area defined between the upper and low- 



11 



EP 0 888 953 A2 



12 



er margins 15e. 16e of the side wall section 15d. 16d, 
they prevent the front side frame 1 from being collapsed 
at corners, so as to prevent a decrease in average with- 
standing impact force against a collapse of the front side 
frame 1 at the corners. The second beads 21 adjacent 
to the first continuous bead 21 in the longitudinal direc- 
tion permits the front side frame 1 lo collapse over the 
front frame part 1 8 in programmed fashion from the front 
toward the rear. The second beads 22 provided in the 
opposite side wall sections 15d and 16d cause the front 
side frame 1 to securely collapse bellows-fashion at reg- 
ular pitches upon an occurrence of a collision. 

Second beads 22, each of which is comprised of 
mating halves, a ridge-shaped dead section formed in 
one side wall section of the front side frame 1 and a 
groove-shaped bead formed in another side wall section 
of the front side wall 1 . provides a more secure collapse 
in bel tows-fash ion of the front side frame upon an oc- 
currence of a collision than the second beads formed in 
either one side wall section of the front side frame only 
Further more, there is neither compression nor tension 
at corners of the front side frame 1 at the front continu- 
ous bead 21 because compressive stress and tensile 
stress generated at the corners due to forming the con- 
vox and concave beads 21a and 21b arc cancelled out 
and accordingly, the front side frame is prevented from 
breaking or swelling at the corner of the first continuous 
bead 21 during forming these beads 21a and 21b. This 
makes it secure that thefrontsideframe 1 collapses with 
a collapse of the first continuous bead 21 as a start upon 
an occurrence of a collision. 

Second beads 22 provided within an area defined 
between the upper and lower margins 15e, each of 
which has a vertical height H approximately equal to a 
half of a crushing pitch P of the front side frame 1 . pre- 
vent the corners from flowing to the second beads 22 
during a collapse of the front side frame 1 , which is al- 
ways desirable for the second beads 22 to collapse in 
programmed fashion. This is because the distance of 
flow of the comer accompanying a collapse of the front 
side frame 1 at the crushing pitches P is at most a half 
of the crushing pitch R 

In order to verify the effect of the first and second 
beads 21 and 22, a crushing test was conducted regard- 
ing a front side frame 1 shown in Figure 11 and a prior 
art front side frame shown in, for example. Japanese 
Unexamined Utility Model Publication No. 2 - 24777. 
These two front side frames were prepared in the same 
dimensions and shape by using the same quality of 
members and parts. A result of the crushing test under 
the same condition was shown in Figure 22. As revealed 
from the test result, the front side frame 1 with the first 
and second beads 21 and 22 has an increased average 
withstanding impact force against a collapse as well as 
a significantly reduced maximum withstanding impact 
force against an initial collapse as compared with the 
prior art front side frame. As shown by a broken line in 
Figure 22. a franne which is not provided with any bead 



shows a considerably sharp increase in maximum with- 
standing impact force against an initial collapse and a 
significant decrease in average withstanding impact 
force which results from, for example, a bend of the 
5 frame. 

Figures 23 through 25 show a structure of securing 
the front reinforcement member 30 as a reinforcement 
to the front side frame 1 . As shown, the front reinforce- 
ment member 30 has a rectangular box shape and com- 

10 prises a partition wall section 31 and wall sections 32 
and 33 bent back from the partition wall section 31 and 
has a width near the width of the cross section of the 
front side frame 1 and a height less than the height of 
the cross sectbn of the front side frame 1 . The end por- 

is lion 32a of each side wall 32 is bent inward and overlaps 
with and is welded to the upper or lower wall 33 with an 
effect of Increasing the stiffness of the front reinforce- 
ment member 30. The front reinforcement member 30 
is fitted in the front side frame 1 with the partition wall 

20 section 31 slightly jutting fonvard from the front end of 
the front side frame 1 and the upper and tower walls 33 
spaced apart from the front side frame 1 . The side walls 
32 are secured to the side wall sections ISdand 16d of 
the inner and outer U-channel members 16 and 16 by 

2S bolts 35 and nuts 36. That is. those front side frame 1 
and front and rear reinforcement members 30 and 40 
are integrated into a rigid structure by the bolts 35 and 
nuts 36. 

Rear reinforcement member 40. which is disposed 

30 in close proximity to but before the first continuous bead 
21 within the front side frame 1 , comprises a partition 
wall section 41 and wall sections 42 and 43 bent forth 
from the partition wall section 41 and has a width equal 
to the width of the cross section of the front side frame 

3S 1 and a height less than the height of the cross section 
of the front side frame 1 but greater than the height of 
the front reinforcement member 30. One of the side wall 
sections 42, namely an inner side wall section, extends 
to the front end of the front side frame 1 and overlaps 

"fo with the inner side wall section 32 of the front reinforce- 
ment member 30 and the side wall section 1 5d of the U- 
channel Inner member 15. Another side wall sections 
42, namely an outer side wall section, terminates behind 
the outer side wall section 32 of the front reinforcement 

45 member 30. The rear reinforcement member 30 is fitted 
in the front side frame 1 with the upper edge of the par- 
tition wall section 41 spaced apart from the front side 
frame 1 . The inner side wall 42 is secured between the 
wall section 15d of the U-channel inner member 1 5 and 

50 the inner wall sectton 32 of the front reinforcement mem- 
ber 30 by the bolts 35 and nuts 36, and the outer side 
wall 42 is secured to the wall section 1 6d of the U-chan- 
nel outer member 16 by bolts 45 and nuts 46. A hook 
50 for anchoring the vehicle to, for example, a floor of a 

55 truck during transportation extends downward from the 
front side frame 1. The anchoring hook 50 has an at- 
tachment section 50a covering and secured to the front 
end portion before the first continuous bead 21 of the 
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from side frame 1 by the bolts 35 and 45 and nuts 36 
and 46. That is. these front side frame 1 , front and rear 
reinforcement members 30 and 40 and anchoring hook 
50 are integrated into a rigid structure by the bolts 35 
and 45 and nuts 36 and 46. 

Front reinforcement member 30 Is provided with 
three fixing bolts 51 welded to and extending forward 
from the partition wall section 31. Two of these fixing 
bolts 51 are disposed closely to the side wall section 
16e of the U-channel outer member 16 of the front side 
frame 1 and vertically spaced from each other The third 
fixing bolts 51 is disposed closely to the side wall section 
15d of the U-channel inner member 15 of the front side 
frame 1 . A front bumper reinforcement 55 made of a res- 
in material is fixed to the front reinforcement member 
30. Specifically, the front bumper reinforcement 55 has 
a fitting wall section 56 with three bolt holes through 
which the fixing bolts 51 pass. Nuts 52 are fastened to 
the fixing bolts 51 . respectively, to fix the fitting wall sec- 
tion 56, and hence the front bumper reinforcement 55, 
to the front reinforcement member 30. The front bumper 
reinforcement 55 is covered up by a bumper cover (not 
shown) supported at each end by a bracket 57. 

With the front body structure shown in Figures 23 
through 25, in the event of a frontal collision, the energy 
of an impact applied to the front bumper Is transmitted 
to the front reinforcement member 30 through the front 
bumper reinforcement 55, as a result of which, almost 
all of the energy of the impact acting on the front bumper 
is transmitted to the front side frame 1 and collapses the 
second beads 22 in programmed fashion. In this way. 
the provision of the front reinforcement member 30 
yields enhancement of average withstanding impact 
force of the front side frame 1 against a collapse. Fur- 
ther, due to the front body structure in which the front 
side frame 1 at the front end portion is strongly rein- 
forced by the rear reinforcement member 40 disposed 
immediately before the second beads 22 and the front 
reinforcement member 40 overlapped and secured to 
the front end portion together with the rear reinforce- 
ment member 40, the front side frame 1 at the front end 
portion holds its cross section even when it receives the 
energy of an impact through the front bumper, as a result 
of which, the front side frame 1 is given sufficiently the 
energy of the impact to securely collapse at the first con- 
tinuous bead 21. In this way, the front body structure 
makes it secure that the first continuous bead 21 per- 
forms the faclbn to decrease the maximum withstand- 
ing impact force of the front side f rame 1 against an initial 
collapse just as designed. While the rear reinforcement 
member 40 is disposed as closely to the first continuous 
bead 21 as possible, the front reinforcement member 
30 can be disposed in a relatively unrestricted position 
with an effect of providing variationG of the structure of 
fixing the front bumper 

Figure 26 shows a variation of the front body struc- 
ture having a front bumper fixing structure. 

As shown, a front reinforcement member 30 dis- 



posed within the front side frame 1 comprises a partition 
wall section 31 and side wall sections 32 bent back from 
the partition wall section 31 and has a width near the 
width of the cross section of the front side frame 1 . The 
5 side walls 32 are secured to the side wall sections 1 5d 
and 1 6d of U-channel members 1 5 and 1 6 by bolts and 
nuts (only nuts 36 are shown). The front reinforcement 
member 30 is provided with two fixing bolls 51 welded 
to and extending forward from the partition wall section 
31. Nuts 52 are fastened to the fixing bolts 51, respec- 
tively, to fix a front bumper to the front reinforcement 
member 30. 

A rear reinforcement member 40. which is disposed 
in close proximity to but before the first continuous bead 
21 within the front side frame 1, comprises a partition 
wall section 41 and wall sections 42 and 43 bent forth 
from the partition wall section 41. The end portion 42a 
of each side wall 42 is bent inward and overlaps with 
and is welded to the upper or lower wall 43 with an effect 
of increasing the stiffness of the rear reinforcement 
member 40. An anchoring hook 50 extends downward 
from the front side frame 1. The anchoring hook 50 at 
its attachment section 50a is secured to the front end 
portion before the first continuous bead 21 of the front 
side frame 1 together with tho outer side wall section 42 
by bolts and nuts (not shown). The attachment section 
50a of the anchoring hook 50 covers a half of the front 
end area of the front side frame 1 before the first con- 
tinuous bead 21 to overlap Indirectly the outer side wall 
section 42 of the rear reinforcement member 30 only. 
The inner side wall section 42 of the rear reinforcement 
member 30 is welded to the side wall section 15d of the 
U-channel inner member 15. 

With the front body structure shown In Figure 26, in 
the event of a frontal collision, the energy of an impact 
applied to the front bumper is transmitted to the front 
side frame 1 through the front reinforcement member 
30. as a result of which, the front body structure yields 
enhancement of average withstanding impact force of 
the front side frame 1 against a collapse due to the sec- 
ond beads 22 as well as causing the front side frame 1 
at the first continuous bead 21 to collapse in pro- 
grammed fashion with a decreased maximum with- 
standing Impact force against an initial collapse. Further, 
45 the front reinforcement member 30 can be disposed In 
a relatively unrestricted position with an effect of provid- 
ing variations of the structure of fixing the front bumper. 

Figure 27 shows a further variation of the front body 
structure having a front bumper fixing structure in which 
so a generally U-shaped reinforcement member 60 is 
used. As shown, the U-shaped reinforcement member 
60 Is welded to both side wall sections 15dand 16d of 
the U-channel members 15 and 16 immediately before 
a first continuous bead 21 . A fitting bracket 65 bolted to 
55 a front bumper reinforcement 55 is bolted to the U- 
shaped reinforcement member 60. 

With the front body structure shown in Figure 27, in 
the event of a frontal collision, the energy of an impact 
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applied to the front bumper is directly and securely 
Iransmiited to the front side frame 1 at the first continu- 
ous bead 21 through Ihe reinforcement member 60. so 
that the front body structure causes the front side frame 
1 at the first continuous bead 21 to collapse in pro- 
grammed fashion with a decreased maximum with- 
standing impact force against an initial collapse. 

Figure 28 shows the front body structure having a 
front side frame 1 A of a boxed U-channel type in which 
a crushable reinforcement frame 100 is installed. 

As shown in Figure 28, the front side frame 1A. 
which is comprised of an flanged U-channel inner mem- 
ber ISA and a flat plate outer member ISA welded to 
flanges 15a and 15b, is formed with a first continuous 
bead 21 disposed near the front end thereof. The first 
continuous bead 21 is comprised of ridge-shaped beads 
2la and groove beads 21 b formed In the wall sections 
of the U-channel Inner member 15 and the flat outer 
member 16, 

Crushable reinforcement frame 1 00 comprised of a 
generally U-channelled members 115 and 116 extends 
in the lengthwise direction within the front side frame 1 
after the first continuous bead 21 . The U-channelled 
members 115 and 116 are provided with a plurality of 
second beads 122 arranged In the lengthwise direction. 
Specifically, the second beads 122 are comprised of al- 
ternations of a ridge-shaped bead 122a and a groove- 
shaped bead 122b formed in a vertical side wall section 
115d. 116dof each memberllS. 116, and each second 
bead 22 is comprised of mating halves, namely a ridge- 
shaped bead 122a in one U-channel member and a 
groove-shaped bead 122b in another U-channel mem- 
ber. Upper and under wall sections 11 5f of the U-chan- 
nel inner member 1 1 5 are welded to the upper and lower 
wall sections 15f of the U-channel inner member 15A, 
Similarly, upper and under wall sections 116f of the U- 
channel outer member 116 are welded to the outer 
member ISA. This bead structure in bellows fashion is 
programmed to collapse the crushable reinforcement 
frame 100 in the lengthwise direction with a collapse of 
the first continuous bead 21 as a start upon an occur- 
rence of a frontal collision. The collapse of the crushable 
reinforcement frame 1 00 causes the front side frame 1 A 
to securely and uniformly collapse in programmed fash- 
ion, so as thereby to absorb the energy of an impact 
upon an occurrence of a frontal collision. The installation 
of the crushable reinforcement frame 100 provided with 
the second beads 22 yields enhancement of average 
withstanding Impact force of the front side frame 1A 
against a collapse. 

Front body structure may include an apron panel 
above the front side frames 1, 1 A and/or a lower panel 
under the front side frames 1 , 1 A which is provided with 
beads similar to the first and second beads 21 and 22 
with an effect of making a collapse of the front side frame 
1 . 1 A in programmed fashion more secure. Further, the 
front side frame 1, 1A may be provided with front and 
rear reinforcement members 30 and 40 disposed within 



A front body structure as claimed in claim 4. wherein 
said front impact absorbing means (21) comprises 
a continuous bead surrounding entire wall sections 
(15a, 15b, 15d, 15f)of said front frame (1). said con- 
tinuous bead comprising a ridge-shaped bead (21 a) 
formed in one of each adjacent wall sections and a 
groove-shaped bead (21b) formed In another of 
said each adjacent said wall sections. 

6. A front body structure as claimed in claim 4, wherein 
said front frame (1 ) has a kick-down section (19) at 
a rear part (17) thereof and said rear reinforcing 
means comprises a gusset (20) disposed along said 
kick-down sectbn (19). 



and secured to a bracket like one 65 shown in Figure 
27 secured to the front side frame 1. In such a structure, 
a front bumper is connected directly to the front rein- 
forcement member 30. Further, in such a structure, the 
bracket may be provided with the first continuous beam 
21 or both first and second beads 21 and 22. The bump- 
er fitting structure described above can be employed to 
connect a rear bumper to a rear body structure. 

Claims 

1. A front body structure for a vehicle, which has a 
boxed-type of front frame (1) extending in a length- 
wise direction from the front to the back of the ve- 
hicle and disposed at each side of a front body of 
the vehicle, said front frame characterised in that 
said front frame (1) has a closed rectangular cross 
section having a height-to-width ratio decreasing to- 
ward a ratio of one as said front frame comes closer 
to a forward end thereof. 

2. A front body structure as claimed in claim 1 , wherein 
said front frame (1) has a height substantially con- 
stant from a rear end thereof toward a forward end 
thereof and a width increasing as the front frame (1 ) 
comes closer toward said forward end. 

3. A front body structure as claimed In claim 1 , wherein 
said front frame comprises a front side frame (1 ) 
having a height substantially constant from a rear 
end thereof toward a forward end thereof and a 
width increasing transversely outward as the front 
frame comes closer toward said forward end. 

36 

4. A front body structure as claimed in any one of the 
preceding claims 1 through 3, wherein said front 
frame has front impact absorbing means (21) dis- 
posed near said front end for relieving a longitudinal 

40 impact applied to a front end of said front body and 
rear reinforcing means (20) disposed in rear part of 
said front frame (1) for preventing bending of said 
front frame (1) due to said longitudinal impact. 

45 5. 
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7. A front body structure as claimed in claim 5. wherein 
said front frame (1 ) has a rigid reinforcement mem- 
ber (30. 40) disposed inside said front frame (1) to 
divide an interior of said front frame (1) into front 
and rear interior sections and secured to at least 
two (15d. I6d) of said wall sections of said front 
frame (1 ) for securely mounting a front bumper (13) 
on said front body. 

8. A front body structure as claimed in claim 7, wherein 
said rigid reinforcement member (30, 40) is dis- 
posed in close proximity to said continuous bead 
(21). 

9. A front body structure as claimed in claim 7 or 6. 
wherein said front frame ( 1 ) has rear impact absorb- 
ing means (22) provided in each vertical wall sec- 
tion behind said front impact absorbing means (21) 
and between upper and lower margins (15e, 16e) 
of said each vertical wall section (15d, 16d) of said 
front frame (1 ) for providing an improvement of av- 
erage withstanding longitudinal impact force 
against a coliapse, said rear impact absorbing 
means (22) comprising alternations of a ridge- 
shapod bead (22a) and a groove-shaped bead 
(22b) arranged at specified crushing pitches (P) in 
said lengthwise direction. 

10. A front body structure for a vehicle, which has a 
boxed-type of front frame extending in a lengthwise 
direction from the front to the back of the vehicle at 
each side of a front body of the vehicle, said front 
body structure comprising: 

first bead means (21) provided in said front 
frame (1) for decreasing maximum withstand- 
ing impact force against an initial collapse of 
said front frame (1). said first bead means (21) 
comprising a ridge-shaped bead (21a) formed 
in one of each adjacent said wall sections and 
a groove-shaped (21b) bead formed in another 
of said each adjacent said wall sections; 
rigid reinforcement means (30, 40) disposed in- 
side said front frame to divide an interior of said 
front frame (1) into front and rear interior sec- 
tions and secured to at least two of said wall 
sections of said front frame (1) tor mounting a 
front bumper (13) to said rigid reinforcement 
member (30). 

11. A front body structure as claimed in claim 10, 
wherein said rigid reinforcement means (30. 40) is 
disposed In close proximity to said first bead means 
(21). 

12. A front body structure as claimed in claim 10 or 11, 
wherein said front bumper (13) is secured to said 
rigid reinforcement means (30) by bolts (51) fixed 



to said rigid reinforcement means (30) and nuts (52) 
fastened to said bolts (51 ). 

13. A front body structure as claimed in claim 10, 
s wherein said rigid reinforcement means comprises 
two rigid reinforcement members (30, 40) separat- 
ed in said lengthwise direction, one (40) of said two 
rigid reinforcement members being disposed in 
close proximity to said first bead means (21) and 
10 another (30) of said two rigid reinforcement mem- 
bers being disposed before said one rigid reinforce- 
ment member (40) and provided with bolts secured 
thereto for securing said front bumper (13). 

^5 14. A front body structure as claimed in any one of 
claims 10 to 1 3. wherein said first bead means (21 ) 
surrounds continuously entire wall sectbns of said 
front frame (1). 

20 15. A front body structure as claimed in any one of 
claims 10 to 14. wherein said first bead means (21 ) 
comprises a ridge-shaped beam (21a) and a 
groove-shaped bead (21b) fomned in each adjacent 
wall sections of said front frame (1), respectively, 

25 said ridge-shapod bead (21 a) having a height ap- 
proximately equal to a depth of said groove-shaped 
bead (21b). 

16. A front body structure as claimed in any one of 
30 claims 10 to 15. wherein said front frame (1) has 

second bead means (22) provided in at least one of 
said vertical wall sections behind said first bead 
means (21) and between upper and lower margins 
(15e, 16e) of said one vertical wall section (15d, 

35 1 6d) of said front frame (1 ) for providing an Improve- 
ment of average withstanding longitudinal impact 
force against a collapse, said second bead means 
(22) comprisingalternationsof a ridge-shaped bead 
(22a) and a groove-shaped bead (22b) arranged at 

40 specified crushing pitches (P) in said lengthwise di- 
rection. 

17. A front body structure as claimed in claim 16, 
v^erein said ridge-shaped (21a) beam and said 

45 groove-shaped bead (21 b) of said first bead means 
(21) has a width In said lengthwise direction less 
than a half of said specified crushing pitch. 

18. A front body structure as claimed in claim 16 or 1 7, 
so wherein said second bead means (22) is directly ad- 
jacent to said first bead means (21 ). 

19. A front body structure as claimed in claim 16 or 17, 
wherein said second bead means (22) is separated 

55 by an integral multiple of said specified crushing 
pitch (P) from said first bead means (21). 

20. A front body structure as claimed in any one of 



19 



EP 0 888 953 A2 



claims 16 to 19, wherein said second bead means 
(22) are provided in both said vertical wall sections 
(15d. 16d) of said front frame (1). 

21. A front body structure as claimed in claim 20, s 
wherein said second bead means (22) comprises a 
plurality of beads, each said bead being comprised 

of a ridge-shaped bead (22a) formed in one of said 
vertical wall sections (15d, 16d) and a groove- 
shaped bead (22b) formed in another one of said io 
vertical wall sections (15d. 16d). 

22. A front body structure as claimed in any one of 
claims 16 lo 20, wherein each said margin (I5e, 
16e) has a vertical height (H) approximately equal is 
to a half of said specified crushing pitch (P) of the 
front frame (1). 

23. A front body structure for a vehicle comprising: 

a boxed-lype of front frame (1 A) extending in a 
lengthwise direction from the front to the back 
of the vehicle at each side of a front body of the 
vehicle and having a closed rectangular cross 
section having a height-to-width ratio decreas- 
ing toward a ratio of one as said front frame (1 A) 
comes closer to a fonward end thereof; 
a first continuous bead (21) provided in said 
front frame (1 A) close to said fonward end and 
surrounding entire wall sections of said front 
frame (1A); 

a crushable reinforcement member (100) dis- 
posed in and secured to said front frame (1). 
said crushable reinforcement member (100) 
being provided with a second bead arrange- 
ment comprising alternations of a ridge-shaped 
bead (22a) and a groove-shaped bead (22b) ar- 
ranged at specified crushing pitches (P) in said 
lengthwise direction. 
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(54) Front body structure for vehicle 

(57) A front body structure for a vehicle has a pair 
of front side frames (1 ) of a boxed-type which extend in 
a lengthwise direction from the front to the back of the 
vehicle at opposite sides of the front body. The front side 
frame (1) has a closed rectangular cross section which 
has an approximately constant height over the length 
and has a height-to-width ratio gradually decreasing to- 
ward a ratio of 1 (one) as the front frame ( 1 ) comes clos- 
er to the forward end (2) thereof, i.e. the width of the 
front side frame (1) increases as the front frame (1) 
comes closer towards the front end of the vehicle. 
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